Drug-induced expression of the cellular adhesion molecule L1CAM confers anti-apoptotic protection and chemoresistance in pancreatic ductal adenocarcinoma cells.
Pancreatic ductal adenocarcinoma (PDAC) is characterized by rapid tumor progression, high metastatic potential and profound chemoresistance. We recently reported that induction of a chemoresistant phenotype in the PDAC cell line PT45-P1 by long-term chemotherapy involves an increased interleukin 1 beta (IL1beta)-dependent secretion of nitric oxide (NO) accounting for efficient caspase inhibition. In the present study, we elucidated the involvement of L1CAM, an adhesion molecule previously found in other malignancies, in this NO-dependent chemoresistance. Chemoresistant PT45-P1res cells, but not chemosensitive parental PT45-P1 cells, express high levels of L1CAM in an ILbeta-dependent fashion. PT45-P1res cells subjected to short interfering RNA (siRNA)-mediated L1CAM knock-down exhibited reduced inducible nitric oxide synthase expression and NO secretion, as well as a significant increase of anti-cancer drug-induced caspase activation, an effect reversed by the NO donor S-nitroso-N-acetyl-D,L-penicillamine. Conversely, overexpression of L1CAM in PT45-P1 cells conferred anti-apoptotic protection to anti-cancer drug treatment. Interestingly, L1CAM ectodomain shedding, in example, by ADAM10, as reported for other L1CAM-related activities, seemed to be dispensable for anti-apoptotic protection by L1CAM. Neither the shedded L1CAM ectodomain was detected in chemoresistant L1CAM-expressing PT45-P1 cells nor did the administration of various metalloproteinase inhibitors affect L1CAM-dependent chemoresistance. Immunohistochemical analysis revealed L1CAM expression in 80% of pancreatic cancer specimens, supporting a potential role of L1CAM in the malignancy of this tumor. These findings substantiate our understanding of the molecular mechanisms leading to chemoresistance in PDAC cells and indicate the importance of L1CAM in this scenario.